High temperature load controlled fatigue, hot tensile and accelerated creep properties of thermal barrier coated (TBC) Supemi C263 alloy used as a candidate material in combustor liner of aero engines are highlighted in this paper. Acoustic emission technique has been utilised to characterise the ductile-brittle transition temperature of the bond coat. Results revealed that the DBTT (ductile to brittle transition temperature) of this bond coat is around 923 K, which is in close proximity to the value reported for CoCrAlY type of bond coat. Finite element technique, used for analysing the equivalent stresses in the bond coat well within the elastic limit, revealed the highest order of equivalent stress at 1073 Κ as the bond coat is ductile above 923 K.
The aim of the present work is to assess the life of the thermal barrier coated Superni C263 alloy for its better efficiency and serviceability based on some load control fatigue and accelerated creep tests.
EXPERIMENTAL

Generation of TBCs:
Ni base super alloy, Superni C-263 grade (see Table   1 ) was the substrate material for the TBCs. A Ni 22Col7Crl2.5A10.6Y type metallic undercoat/bond coat was first applied by plasma spraying to ensure the bonding and adherence of TBC on the substrate and also to improve the corrosion resistance of the TBC.
Thereafter, zirconia (stabilized with 8 mass % yttria) based thermal barrier coating was plasma sprayed on the bond coat. Before initiation of the plasma spray, the substrate was treated through reverse transferred arc sputtering to remove any traces of oxide that may have formed during preheat. The coating distribution is maintained by computer-controlled gun and part motion. The plasma gas for the TBC as well as for the bond coat was Metco 7 MB (mixture of Ar/H 2 ). Typical parameters for the TBC had a gun-substrate distance of 100 mm at a chamber of 30-60 torr (0.004-0.008 MPa), the gun operating at 80 kW with powder feed rate of around 4 kg/h. In case of the bond coat, the gun operated at 70 kW and the gun-substrate distance was 63 mm. Table 1 Chemical analysis of the substrate (Superni C263 alloy)
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Metallography
The TBC -substrate material was polished and the thickness of the TBC (ceramic layer) as well as that of the bond coat were measured by optical microscopy .
All the samples were polished using -a final polishing step with 0.1 μπι diamond paste. The surface was finally etched with 20 vol.% HN0 3 , 10 vol.% HCl, 20 vol.% distilled water and 50 vol.% fresh glacial acetic acid for 30 seconds, cleaned with acetone and dried, to reveal the grain boundaries and precipitation in the matrix.
High Temperature Mechanical Tests
The fatigue behaviour in this investigation was chosen to be studied under high cycle and force - 
Load controlled fatigue tests at high temperature
The Regression analysis of stress rupture data for the substrate material has been carried out using a standard software package, in order to evaluate its long term 1000 hour rupture strength. The polynomial constants are revealed in Table. 2.
Table 2
Polynomial constants from regression analysis. Table   3 .
Type
RESULTS AND DISCUSSION
Optical metallogiapby of the TBC composite revealed that the ceramic layer and the bond coat were 290 μιτι and -150 μπι thick respectively (see Fig.2a ).
The ceramic layer had -30% porosity which is normally desired /1,2/ because the pores act as sinks for stress relaxation.. The substrate irf solution aged condition showed precipitation of carbides within the grains (see Fig. 2b )..
The mechanical integrity of the bond coat is related to its ductility. Ductility is generally quantified by the Table 4 ..
Table 4
Stresses in bond calculated from Finite Element
The high cycle fatigue data at 1073 Κ (Fig. 5) represents the variation of the elastic stress range with the number of cycles to rupture, of the substrate and that of the TBC. High temperature performance of the TBC composite specimens and that of the substrate revealed that the life of the TBC composite at high stresses and at high temperature in load controlled fatigue is lower than that of the substrate alloy. However, at about 280 MPa, (Fig. 5) , the TBC composite reaches its endurance limit which is substantially high compared to that of the substrate (210MPa). This is possibly because cracks in where η is the number of data points. The first order (m=l) polynomial was selected for estimation of rupture strength as there was no significant change in the average sum square error for higher orders. Fig. 9 reveals the variation of rupture strength, S, of the substrate material in the temperature range of 823 Κ tol073 K, for various rupture times and at m=l. It is clear from Fig. 9 that the estimated 100 -10000 hr rupture strengths at various temperatures showed a decreasing trend with increasing temperature, which is a common phenomenon observed in creep resistant materials. It is evident that the substrate has negligible estimated rupture strength after 1000 hours of service exposure. Therefore, the substrate should be such that it should have a favourable creep rupture strength at and above 1073 Κ after 1000 hrs of service exposure.
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CONCLUSION:
The aforesaid study leads to the following conclusions:
(1) The DBTT (ductile to brittle transition temperature) of this bond coat is around 923 K, which is in close II0Q ssi ι an toso Temperature, Κ 
